
SELF ASSESSMENT ANSWERS

Low HbA1c levels in a
poorly controlled diabetic
Q1: What do the data demonstrate?
The data demonstrate inappropriately low
HbA1c values in a subject with symptomatic
hyperglycaemia (weight loss, osmotic symp-
toms, and high plasma glucose values) and
abundant glycosuria.

Q2: What is the differential diagnosis
and what would you do next?
If a laboratory error can be ruled out
(repeated samples need to be obtained), the
main differential diagnosis is of an abnormal
haemoglobin variant. Some causes of abnor-
mal HbA1c values are listed in box 1. The next
step is to perform haemoglobin electrophore-
sis. The following results were obtained in this
patient:

• Alkali/acid elution: haemoglobin A + J
(confirms the presence of abnormal
haemoglobin J).

• Globin: fast beta chain variant (abnormal
beta chain).

• Isoelectric focusing: haemoglobin A + J.

• Abnormal haemoglobin: 48% (a high per-
centage of haemoglobin J)

• Haemoglobin A2: 2.58% (normal <3%).

• Sickledex: negative (no evidence of sickle
cells).

• Haptoglobin: 0.28 g/l (normal 0.7–3.19).

These tests are consistent with a diagnosis
of haemoglobin beta chain variant: J trait.

Q3: What is the pathophysiological
basis of the discrepancies observed
and how would you assess this man’s
long term glycaemic control?
Non-enzymatic binding of glucose to the
valine residue of the beta chain of the haemo-
globin molecule gives rise to glycated haemo-
globin (HbA1a, HbA1b, and HbA1c). The level
of HbA1c reflects ambient blood sugar concen-
trations during the life span of the patient’s
red cells (half life about 6–8 weeks)—that is,
uncontrolled hyperglycaemia results in high
HbA1c levels. Current guidelines recommend
HbA1c levels of less than 7% as a target for
satisfactory control. HbA1c can be measured
chemically, chromatographically, and
electrophoretically.1 Most autoanalysers use
the chromatographic method. Haemoglobin
variants may affect chromatographically
measured HbA1c levels either by inducing an
abnormal peak and thereby making the
estimation of the fraction of HbA1c unreliable,
or by reducing time available for glycation as a
result of reduced red cell survival. These two
effects may coexist.2 Physicians should be
aware of the potential pitfalls of HbA1c as a
measure of long term diabetic control. Appar-
ent discrepancies between glycaemic control
reflected in day to day blood glucose concen-
trations, and HbA1c values should be noted.
HbA1c levels are inappropriately affected by
factors other than long term glycaemia as
shown in boxes 1 and 2. Schnedl et al reported
a prevalence of abnormal haemoglobin vari-
ants of 0.6% among 15 000 HbA1c estimations
in a period of over six years.3 In such individu-
als a method unaffected by abnormal haemo-
globin variants, such as a turbidimetric inhibi-
tion immunoassay4 or alternate methods of
chromatography5 should be used.

Final diagnosis
Abnormal haemoglobin variant.
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A bed bound patient
Q1: What is the differential diagnosis
and the most likely diagnosis?
The differential diagnosis is wide (box 1, which
is not exhaustive) and influenced somewhat by
the past medical history. However, the most
likely diagnosis is polymyositis. The
presentation with proximal muscle tenderness,

and importantly weakness, together with a
raised ESR and raised creatine kinase is typical.
The clinical picture may evolve over several
weeks or months, as in this case.

Had the appropriate skin manifestations
been present, dermatomyositis would have
been an important consideration. Dermato-
myositis is easily recognised and diagnosed
because of the characteristic rash that may
either accompany or precede the onset of
muscle weakness. Classically there is a pur-
plish discoloration of the eyelids (heliotrope
rash) often associated with periorbital
oedema and papular, erythematous, scaly
lesions over the knuckles (Gottren’s sign). In
addition, a flat, erythematous, sun sensitive
rash may appear on the face, neck, and ante-
rior chest (V sign), on the shoulders and
upper back (shawl sign), and on the elbows,
face, and malleoli. The nail beds often have
dilated capillary loops and calcifications may
be found in the subcutaneous tissues, al-
though this is much less common in adults
than children with this condition.

Inclusion body myositis is characterised
clinically by the insidious onset of slowly pro-
gressive weakness. The slow evolution of
symptoms contributes to the delay in diagno-
sis, which averages six years. Distinct from
polymyositis and dermatomyositis, males are
much more commonly affected than females
and the clinical hallmark is early weakness of
the quadriceps, wrist and finger flexors, and
the ankle dorsiflexors. Invariably, the manual
muscle scores of the finger and wrist flexors
are lower than those of the shoulder abduc-
tors. Typically the serum creatine kinase is
normal or only mildly raised.

The high ESR and the patient’s age in com-
bination with the marked muscle tenderness
may point to polymyalgia rheumatica. How-
ever, although this condition is characterised
by pains and early morning stiffness in the
proximal muscles of the shoulder and pelvic
girdle, the hands and feet are not affected and
there is no muscle weakness. There are also
usually some systemic features of a low grade
fever or malaise. It is three times more

Box 1: Causes of high/low HbA1c
levels

High
• Newly diagnosed diabetes mellitus.
• Uncontrolled diabetes mellitus.
• Non-diabetic hyperglycaemia: acrome-

galy, phaechromocytoma, thyrotoxico-
sis, Cushing’s syndrome.

• Splenectomy.
• Alcoholism.

Low
• Haemolytic anaemia: congenital (for

example, spherocytosis and elliptocyto-
sis), haemoglobinopathies, acquired
haemolytic anaemias—for example,
drug induced (dapsone, methyldopa).

• Chronic blood loss.
• Chronic renal failure (variable).

Box 2: Abnormal haemoglobin
variants and HbA1c

High HbA1c
• HbF
• HbE
• HbD
• HbJ Capetown
• Hb Raleigh

Low HbA1c
• HbS
• HbC
• HbJ
• HbG
• Hb Ramadan

Box 1: Differential of chronic proximal
muscle weakness in adults

• Polymyositis.
• Dermatomyositis.
• Inclusion body myositis.
• Virally mediated myositis: HIV, HTLV-1,

influenza, coxsackie, adenovirus, her-
pes simplex virus, Epstein-Barr virus.

• Chronic inflammatory demyelinating
polyradiculoneuropathy.

• Endocrine myopathy: hyperthyroidism,
hypothyroidism, acromegaly, Cushing’s
syndrome, Addison’s disease, Conn’s
syndrome, hypoparathyroidism.

• Myasthenia gravis.
• Sarcoid myopathy.
• Diabetic amyotrophy.
• Drug induced: alcohol, β-blockers, fi-

brates, diuretics, phenytoin, vincristine,
zidovudine.

• Muscular dystrophies: limb girdle dys-
trophy, facioscapulohumeral dystrophy.

• Disorders of glycogen metabolism: acid
maltase deficiency, myophosphorylase
deficiency.

• Mitochondrial cytopathy.
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common in women than in men and usually
occurs between the ages of 60–70 years.

Chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) is an immune
mediated neuropathy characterised by a re-
lapsing or progressive course. By definition,
symptoms and signs of the neuropathy must
be present for at least two months, which dis-
tinguishes CIDP from Guillain-Barré syn-
drome. With a peak incidence in adults of
∼ 40–60 years of age, the majority of patients
present with symmetric proximal and distal
weakness of the arms and legs. Importantly,
at least 80% of patients have both motor and
sensory involvement, although one may pre-
dominate. Although the hyporeflexia seen in
this case is compatible with CIDP, muscle ten-
derness would not be expected and the ESR
and creatine kinase would typically not be
raised. A raised cerebrospinal fluid protein is
found in 80%–95% of patients, antibodies
directed against myelin proteins are present in
a small percentage of patients, and as many as
25% have an IgA, IgG, or IgM monoclonal
gammopathy.

This patient’s history of type II diabetes
mellitus makes one consider the possibility of
a diabetic amyotrophy (also known as diabetic
lumbosacral radiculoplexopathy), especially
given the pain and the weakness of her quad-
riceps muscles and the absent knee reflexes.
However, this disease mainly affects men and
does not affect the upper limbs. Most patients
have non-insulin dependent diabetes mellitus
and although commonly associated with peri-
ods of poor glycaemic control, the develop-
ment of this neuropathy is often unrelated to
glucose control or the duration of glucose
intolerance. In this patient glycaemic control
had been satisfactory with a glycated haemo-
globin (HbA1c) of 6.5%. In diabetic amyotro-
phy, the neuropathy begins with severe pain
in the back, hip or thigh, the pain typically
characterised as burning, knife-like, and ach-
ing. On examination there is weakness of hip
flexors and extensors, knee flexors and exten-
sors, and ankle dorsiflexors and plantar
flexors of varying degree. Profound atrophy of
both thigh and at times distal lower extremity
muscles develops.

There are many other metabolic and endo-
crine causes of a proximal myopathy includ-
ing hyperthyroidism, myxoedema, Cushing’s
syndrome, acromegaly, osteomalacia, Addi-
son’s disease, and primary hyperaldos-
teronism. Those seen in metabolic bone
disease, myxoedema, Cushing’s and Addison’s
may all be associated with muscle pain at rest
and both myxoedema and acromegaly may
sometimes result in an increased creatine
kinase. In this patient the hormone profile
was normal.

A myasthenic syndrome must always be
considered in any cause of muscle weakness.
It may also cause a mainly proximal muscle
weakness, but the lack of demonstrable
fatiguability and the presence of muscle pain
would be atypical. The raised creatine kinase,
in this patient, is also against the diagnosis.

Q2: How would you confirm the
diagnosis?
The diagnosis of polymyositis would be
assisted by electromyography and muscle
biopsy. Electromyography is usually abnormal
in polymyositis with the following features:
increased insertional and spontaneous activ-
ity with fibrillation potentials, positive sharp
waves, and occasionally pseudomyotonic and
complex repetitive discharges; small duration,
low amplitude, polyphasic motor unit poten-

tials; and motor unit potentials that recruit
early but at normal frequencies. However, it
can be normal if and uninvolved part of a
muscle is sampled.

Muscle biopsy should come from a moder-
ately weak muscle and preferably from a ten-
der area. The predominant histological fea-
tures in polymyositis are variability in fibre
size, scattered necrotic and regenerating fi-
bres, and endomysial inflammation with
invasion of non-necrotic muscle fibres. All of
the invaded and some of the non-invaded
muscle fibres may express major histocompat-
ibility complex class I antigen which is not
normally present in the sarcolemma of muscle
fibres. The endomysial inflammatory cells
consist primarily of activated CD8+ alpha,
beta T cells, and macrophages. Again, because
can be patchily involved in polymyositis,
biopsy can be normal.

Q3: What are the associations of this
condition?
It has been known for some time that
dermatomyositis and polymyositis are both
associated with malignancy. There are some
questions remaining as to the exact nature of
the association between myositis and malig-
nancy, the temporal relationship being un-
clear. In some patients, pre-existing myositis
recurs in patients with a new diagnosis of
malignancy and in patients with a relapse of
malignancy, myositis has occurred de novo.1 2

Dermatomyositis is associated with under-
lying malignancy especially gastric and lung
in men and ovarian and cervical in women.
Polymyositis is also associated with a higher
incidence of underlying malignancy at the
time of diagnosis but to a lesser extent.3 In a
large Swedish population based study the
incidence of cancer in patients with dermato-
myositis and polymyositis was compared to
that in the general Swedish population. In the
392 patients with dermatomyositis the inci-
dence of cancer was 15% (relative risk 2.4 in
men and 3.4 in women). In the 396 patients
with polymyositis the incidence of cancer was
9% (relative risk 1.7 in men and 1.8 in
women).4

In addition to the association with malig-
nancy, myositis with secondary congestive
heart failure or conduction abnormalities
occur in up to one third of patients with poly-
myositis. Polyarthritis has been reported in as
many as 45% of polymyositis patients at the
time of diagnosis. Interstitial lung disease
occurs in approximately 10% of polymyositis
patients, at least half of whom have Jo-1 anti-
bodies. These are antisynthetases associated
with a more modest response to treatment
and poorer prognosis and which are found in
around 20% of patients with polymyositis
overall. Other antibodies seen in polymyositis
include antinuclear antibodies, seen in 16%–
40% of cases, and antibodies against the
signal recognition particle, found in ∼4% of
cases and associated with an acute onset of
severe weakness, myalgias, and myocarditis.

Q4: How would you manage this
patient?
The management of polymyositis can be con-
sidered from three different aspects: drug
treatment of the disease, general supportive
measures, and further investigation of the
patient. The mainstay of drug treatment
remains corticosteroids especially in control-
ling the early clinical course. Over 80% of
patients at least partially improve, while 10%–
33% completely respond to prednisolone.5 6

Treatment with steroids is usually initiated
with prednisolone 0.5 to 2.0 mg/kg per day.
Normalisation of muscle enzymes usually
occurs within four weeks of commencement
of treatment in responders. Improvement in
muscle strength occurs later, usually within
3–6 months. Once there has been a full
response the dose of steroid may be gradually
reduced (for example, by 5 mg every two
weeks). During the period of dose reduction
the patient should be monitored closely for
evidence of relapse of the disease.

Patients who do not respond to cortico-
steroids could be considered for other treat-
ment modalities such as intravenous immune
globulin, which has been shown to be an
effective therapy for drug resistant dermato-
myositis and polymyositis.7

Methotrexate and azathioprine should also
be considered in patients who do not respond
well to steroids, patients at risk of steroid side
effects and those with poor prognostic indica-
tors such as dysphagia, disease duration of
three months before treatment, and profound
weakness (bed or chair dependence). Metho-
trexate is best avoided in patients with
coexisting interstitial lung disease and aza-
thioprine requires regular monitoring of hae-
matology and liver function tests every two
weeks until a stable dose is reached, and
monthly thereafter.

Other treatments being evaluated for use in
the treatment of dermatomyositis and poly-
myositis include plasmapheresis, cyclosporin,
tacrolimus, cyclophosphamide, chlorambucil,
tumour necrosis factor inhibitors, total body
irradiation, and thymectomy.

General supportive measures include good
nursing and medical care as well as physio-
therapy and rehabilitation. Patients treated
with high dose steroids should be given
calcium and vitamin D supplementation to
prevent osteoporosis. Postmenopausal women
should be treated with oestrogen unless
contraindicated and bisphosphonates have
also been demonstrated to be effective in the
prevention and treatment of osteoporosis.

There is debate as to the extent that
patients with polymyositis should be investi-
gated to exclude malignancy. There should be
a thorough physical examination with breast,
rectal, and pelvic examinations. The full blood
picture, ESR, liver function tests, and bone
profile should all be recorded. Urinalysis
should be performed as well as chest radio-
graphy. Testing the stool for faecal occult
blood and gastrointestinal endoscopy may be
indicated and women should undergo mam-
mography, pelvic ultrasonography, and have
their serum CA-125 levels measured. Further
investigation of the patient should be deter-
mined by the clinical signs and symptoms. It
has been suggested that surveillance for
malignancy should continue at annual inter-
vals for at least two years after the initial
evaluation.8

Discussion
Polymyositis is a non-suppurative inflamma-
tory condition of the muscles characterised by
necrosis of the muscle fibres with evidence of
regeneration and inflammation. Generally it
presents in patients over the age of 20 years
and it is more prevalent in females. It may
have a very acute presentation and this is
often seen in children with polymyositis. The
chronic form is characterised by progressive
muscle weakness and tenderness. Because
there is no associated skin rash, the diagnosis
is often delayed when compared with der-
matomyositis.
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It is worth noting that only 50% of patients
complain of tenderness, weakness being the
main complaint. It may be associated with an
arthralgia or arthritis. Around one third of
cases have dysphagia secondary to oropha-
ryngeal and oesophageal involvement and
this appears to be a predictor of poor
outcome.9 Other potential features include
Raynaud’s phenomenon and Sjögren’s syn-
drome.

The histological and immunological fea-
tures on muscle biopsy suggest that polymy-
ositis is the result of a HLA restricted, antigen
specific, cell mediated immune response
directed against muscle fibres. The trigger of
this autoimmune attack is not known. A viral
aetiology has been speculated, but there is no
conclusive evidence supporting this theory.10

The raised creatine kinase together with the
raised ESR gave rise to the clinical suspicion
of an inflammatory myopathic process in this
patient. This was supported by electromyogra-
phy which showed spontaneous fibrillation
and small motor units. However it was muscle
biopsy that confirmed the diagnosis of poly-
myositis. It showed marked necrosis of muscle
fibres and loss of muscle fibres (fig 1).
However it showed relatively little inflamma-
tory changes and this may be due to the
length of time before presentation. Our
patient was immediately started on oral pred-
nisolone, ranitidine, calcium, and a bisphos-
phonate.

The difference between polymyositis and
dermatomyositis is not merely determined by
the presence or absence of a skin rash or the
other clinical features listed above. Typically
the muscle biopsy features are distinct. In
dermatomyositis the characteristic histologi-
cal finding is of perifascicular atrophy. Al-
though scattered necrotic fibres may be
present, in contrast to polymyositis and
indeed inclusion body myositis, invasion of
non-necrotic fibres is not prominent. In addi-
tion, inflammation is predominantly perivas-
cular and located in the perimysium rather
than the endomysium, and the infiltrate is
mainly composed of CD4+ T cells, B cells, and
macrophages.

On initial assessment by occupational
therapy and physiotherapy, the patient re-
quired the assistance of two persons to stand.
Over the next 10 weeks, despite receiving
intensive physiotherapy, and a concurrent
substantial reduction in ESR (33 mm/hour),
there was no improvement in the patient’s
clinical condition. It was decided that she was
refractory to steroid treatment and she was
started on a course of intravenous immune
globulin at a dose of 0.4 g/kg over five days.

She was also started on azathioprine and
after eight weeks of azathioprine treatment in
combination with steroids she was mobilising
with a walking frame under supervision. Her
full blood profile and liver function tests were
monitored weekly and regular creatine kinase
measurements were made to exclude relapse.
Serum creatine kinase can be useful in moni-
toring response to therapy but only in
conjunction with the physical examination.
The creatine kinase can be raised in patients
with normal manual muscle testing, while
weak patients can have normal levels.

Overall, this case emphasises the broad
differential diagnosis of a painful proximal
myopathy. The clinical, biochemical, electro-
physiological, and pathological markers are
typical of polymyositis and this patient dem-
onstrates the clinical response to therapeutic
intervention that can be expected in this
condition.

Final diagnosis
Polymyositis.
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Lumbar facet synovial cyst
Q1: What is a lumbar facet synovial
cyst?
Lumbar facet synovial cyst was first described
in 1968 by Kao et al.1 It is now being
commonly reported with advanced neuroim-
aging techniques. It can pose serious diagnos-
tic and therapeutic problems. The aetiology of
this condition is degenerative including osteo-
arthritis, rheumatoid arthritis, and spondy-
lolisthesis. It is commonly located at L4/5 in
the most mobile part of the spine and is
uncommon in cervical and thoracic regions.
Repeated microtrauma is blamed for its aetio-
pathogenesis. It is related to the degenerative
facet joint. It might be a very common cause
of refractory low back pain with radicular
pain; it is very rarely bilateral. It can present,
although very rarely, acutely as an emergency
and there have been reports of cervical cord
compression and cauda equina syndrome
after a bleed into this cyst. Elderly patients
with low back pain and radiation with a lead-
ing symptom of aggravation of pain on stand-
ing and walking should be suspected.

Q2: How is it diagnosed?
Blood tests and radiographs are usually
unhelpful. MRI is the investigation of choice.2

The differential diagnosis with MRI could be a
migrated disc fragment, a perineural cyst,
schwannoma, and a extradural space occupy-
ing lesion. Pathologists divide these cysts into
synovial and ganglion types but they do not
have any prognostic significance

Q3: How is lumbar facet synovial cyst
treated?
It is treated only if it is symptomatic.3 If it is an
incidental finding, analgesia can be given.
Spontaneous disappearance has been re-
ported in 10% of these cysts. Aspiration has
led to recurrence and steroid injection into the
cyst has been reported to increase the severity
of pain. Surgery is the treatment of choice
with excision of the cyst and associated lami-
nectomy. If there is associated instability then
fusion is the treatment of choice.

Figure 1 Needle biopsy from quadriceps
indicating muscle fibre necrosis and loss
together with a modest inflammatory cell
infiltrate.

Box 2: Learning points

• Polymyositis generally presents over the
age of 20 years and is commoner in
females.

• Presentation is with neck flexor and
proximal limb weakness evolving over
weeks or months.

• Dysphagia occurs in ∼1/3 of patients
due to oropharyngeal/oesophageal in-
volvement.

• Jo-1 antibodies occur in ∼20% of cases
and are associated with a poorer prog-
nosis.

• Risk of malignancy with polymyositis
less than dermatomyositis but higher
than in the general population.

• Inflammation in polymyositis is endomy-
sial with invasion of non-necrotic fibres
whereas in dermatomyositis it is perimy-
sial with no involvement of non-necrotic
fibres.

• Majority of patients respond favourably
to immunosuppressive therapies but
usually require lifelong treatment.
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